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Background: High-Fat, Low-Carbohydrate diets (HFLCD) are often used for weight loss, but the impact of these diets on myocardial metabolism 
is unknown. We investigated the effect of HFLCD on myocardial insulin sensitivity and TCA cycle substrate entry at baseline and with ischemia-
reperfusion (I/R).
Methods: 250g male Sprague-Dawley rats were fed HFLCD (60% kcal from fat/ 30% protein/ 10% carbohydrate, CHO) or CONT diet (16% / 19% 
/ 65%) for 2 wks (N = 5 each diet). Isolated hearts were subjected to 30 min low flow ischemia (0.3 ml/min) followed by 60 min reperfusion, using 
a physiologic substrate mixture and carbon-13 labeled substrates, and TCA cycle entry determined by C-13 NMR spectroscopy. Insulin sensitivity 
was assessed by measuring myocardial Akt S-473 Phosphorylation by Western Blot at low physiologic (5 uU/ml), high physiologic (100 uU/ml) and 
pharmacologic (2000 uU/ml) insulin levels.
Results: HFLCD led to higher basal Akt phosphorylation but lower P-Akt at maximal insulin stimulation (Fig). HFLCD resulted in greater ketone body 
(3-hydroxybutyrate) oxidation at baseline, but lower ketone and higher free fatty acid (FFA) oxidation with I/R.
Conclusion: HFLCD leads to lower myocardial insulin sensitivity under baseline conditions, and altered metabolic substrate oxidation both under 
normal perfusion and I/R conditions, compared to CONT diet. The increase in FFA oxidation following I/R may contribute to the previously reported 
detrimental effects of HFLCD on myocardial ischemic injury.
 
